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ABSTRACT 


The present investigation entitled “Correlation and Path Coefficient Analysis of Quantitative Traits in chickpea (Cicer 


arietinum L.)” was conducted during rabi, 2020-2021. At the Field Experimentation Centre, Department of Genetics and 


Plant Breeding, Naini Agricultural Institute, SHUATS, Prayagraj, twenty one genotypes, as well as a control, PUSA-362, 
were grown in the experiment. Three replications were used in this Randomized Block Design (RBD) experiment. For 
observation taken thirteen characters into consideration t.e. Days to 50% flowering, Days to 50% pod setting, plant height 
(cm), number of primary and secondary branches per plant, days to maturity, number of seeds per pod, number of pods 
per plant, number of seeds per plant, biological yield per plant (g), 100-seed weight (g), harvest index (%), seed yield per 
plant (g). All of the chickpea genotypes differed significantly from one another, and significance variability existed for all 
of the characters. Based, on mean performance, high yield was found for the IPC-11-85 followed by 04-01, ICCC-37, 
WCK-3, ICC-4958, PG-06102. For the number of pods per plant and the number of seeds per plant, substantial 
heritability (>70[%) was observed, as well as high genetic progress (>20%). At both the genotypic and phenotypic levels, 
seed output per plant had a positive and highly significant connection with days to 50% pod setting and number of seeds 
per pod. Biological yield, harvest index, and quantity of seeds per plant were revealed as essential direct components for 
seed yield per plant using phenotypic analysis. The quantity of seeds per plant showed a high level of genetic progress. 
For biological yield, a high genetic advance as a percentage mean (>20%) was documented. Low GCV with high 
heritability coupled with high to medium genetic advance as percent mean was observed for the characters seed index, 
days to 50% pod setting, days to maturity, number of seeds per pod, days to 50% flowering. For biological yield, a high 
genetic advance as a percent mean (>20 percent) was reported. The number of secondary branches had the highest GCV, 
followed by biological yield (g). Hence, most importance should be given to these characters during selection for seed 
yield per plant. 
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INTRODUCTION 


Pulses are a large group of food crops that are unique in world agriculture due to their high protein content. High 
sensitivity and widespread usage of pulses in Indian diets are the most common rabi crop and meet around 30% of 
day-to-day requirements for protein. This high area under cultivation and production is in Madhya Pradesh, then 
Rajasthan, Maharashtra, Uttar Pradesh and Andhra Pradesh. These districts in Uttar Pradesh, which account for 
almost 55 percent of state chickpea production, are main producing districts such as Banda, Hamirpur, Jhansi, 
Lalitpur, Mahoba and Chitrakoot, and are all the primary producing districts under the Bundelkhand area. After the 


world's beans Chickpea was second with a planted area of 13.9 million hectares and a production of 13.7 million 
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tonnes. In India area of chickpea is 96.9 Lakh ha, production 110.78lakh tons and productivity is 1142 kg/ha. In Uttar 
Pradesh area of chickpea is 6.21 lakh ha, production is 8.51 lakh tons and productivity is 1371 kg/ha. The ultimate objective 
of the breeding programme is yield, with the most significant feature being seed yield. As a result of the multiple 
physiological changes that affect seed output within the plant and many external conditions, the breeder needs certain 
index features in order to choose elite genotypes for better yields. Genetic variation between trait types, however, 1s 
necessary for determination of the selection criteria; path coefficient analysis, however, helps to assess the direct effect of 
traits and their indirect effect on their features. In addition, the analysis of pathway coefficients is essential for 
determinations of the seed yield and the yield components. Furthermore, the direct effects of one variable on the other are 
measured in the route coefficient analysis and the correlation coefficients can be divided into direct or indirect components. 
The correlation does not give a suitable representation of the relationship between variables. The possibility to split the 


correlation factor into its components is very significant in this investigation (Dewey & Lu 1959). 
MATERIALS AND METHODS 


This experiment was carried out at the Field Experimentation Centre, Naini Agriculture Institute, the University of 
Agriculture, Technology and Science in Prayagraj, the University of Uttar Pradesh, and the Department of Genetics and 
Plant Cleaning. The experiment consists of 21 genotypes including check (PUSA 362), sown on 7 November, 2021. All 
the cultural practices were practised according to necessity. Comments were recorded Blossoming up to 50% by days. 
Days settings to 50% pods. Plant height (cm). Number of main branches of plants. Number of sub-plants branches. 
Maturity number of days. Pods by number of plant. Pot quantity of seeds. Amount of seeds of plants. Biological yield per 
plant (g). 100 seed weight (g). Harvest index (%). Seed yield per plant (g). Here, Days to 50% pod setting, Days to 50% 
flowering, Days to maturity were recorded crop wise whereas all other traits were recorded for randomly selected plants. 
Mean values of all genotypes have been assessed to estimate Fisher's level of importance (1936). Genetic parameters were 
calculated by the method suggested by Burton(1952). Correlation Coefficient was subjected by the data obtained for 
various traits by the method Al Jibouri et al., (1958) and path Coefficient analysis by the method suggested by Dewy and 
Lu (1959). 


RESULTS AND DISCUSSION 


The Analysis of Variance showed various differences among the genotypes which indicate significant variation for the 


traits in all twenty genotypes of chickpea. 
Estimation of Genetic Parameters 


For each character in genotypes, phenotypes, phenotypes, variations, heritage, genetic progress and genetics as a 
proportion of the average figure, estimates were made accessible (table 1). In the current study (Table 1), it has been 
revealed that in general estimates the matching variation coefficient of the phenotypically coefficient has been exceeded, 
which suggests the impact of environmental effects on their expression. The coefficient of genotypical variation ranged 
between 1815 (days and 50% pods) and 30.38. (number of secondary branches per plant). Phenotypic coefficient of 
variation varied from 3.251 (days to 50% pod setting) to biological yield (31.48). 


Burton (1952) argued that a better notion of the planned selective effectiveness is given to genetic diversity and 
patrimony. A character with a high GCV and a high inheritance is therefore useful in a selection programme. The estimate 


of heritability from the present investigation is presented below Heritability varied from 31.2 (days to 50% flowering, days 
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to 50% pod setting, days to maturity) to 95.6 (number of pods per plant). The high magnitude of variability was recorded 
for number of pods per plant (95.6), number of secondary branches (94.8), biological yield (92.5), number of seeds per 
plant (90.5), seed yield per plant (86.1), number of seeds per pod (83.9), 100 seed weight (82.2). Traits with high 
heritability estimates in the broadest sense can be used for the enhancement of genetics because they have the least impact 
on the environment. Features with high heritability estimates can be used to improve genetics in the wider sense because 


they have the least environmental impact. 


Genetic advance varies from 0.325 (number of primary branches) to 30.876 (number of seeds per plant). The high 
genetic progress for plant seed (30.876), plant count, has been documented (29.014). Genetic advance as percentage of 
mean varies from 2.088 (days to 50% flowering) to 60.949 (number of secondary branches). Significant genetic gains were 
reported in a mean proportion for the number (60,949) of secondary branches, biological yield in grammes (60,018) and 


number of plants (59.04). 
Estimation of Correlation Coefficient 


Correlation analyses the mutual links between the various plant properties and identifies the rates on which genetic rates 
can be improved. In the present investigation, attempt has been made to estimate the phenotypic and genotypic correlation 
coefficient in all the characters combinations with the objective to get the information about the nature, extent and 
direction of the relationship and selection pressure process to achieve practical and usable results. High magnitude of 
positive correlation coefficient at genotypic level indicates strong linkage at a genetic level, but high values of correlation 
coefficient at phenotypic levels always may not always show a strong association. Correlation coefficient studies showed 
that most of characters pairs, phenotypic and genotypic associations were higher than the corresponding phenotypic ones, 
indicating an inherited association between the characters. Plants show significant positive relationships between plant 
yields, plant numbers, numbers of primary branches, seed per pot, plant yields, biological output per plant, weight 100 
seeds, plant heights of phenotypes and genotype levels. plants also have significant positive relationships with the plant. 
Seed yields, seed per plant, are the most essential economic criteria. The estimates of genotypic correlation coefficient with 
yield showed a similar trend to those of phenotypic correlation coefficient in direction. However, these were higher in 
magnitude. It suggests that these correlation coefficients were due to breeding values and therefore, more dependable. 
Similar results were in accordance with the findings of Durga et al., (2007), Malik et al., (2010), Jha et al., (2012), 
Kuldeep al., (2014), Babbaret al., (2015), Salgotraet al., (2016), Agarwal et al., (2018), Hailu et al.,(2019). 


Estimation of Path Coefficient Analysis 


Dewey and Lu (1959) presented the coefficient of path analysis, which splits the coefficient into direct and indirect effect 
measurements and is a standardised coefficient of regression. The effect of many independent parameters on dependent 
qualities such as seed return per plan is measured directly and indirectly. The results of this study reveal that each plant and 
harvest index has a considerable positive direct effect on seed output. The seed production coefficient per plant has a 
favourable connection between the two attributes. Thus the creation of seed by plant and organic production by plant are 
really interconnected. The findings from the route analysis showed that the plant yields are strongly positive and highly 
directly beneficial, particularly the biological yields for the plant yield index. The results were in confirmations with the 
findings of Jeena et al.,(2002), Narayana et al., (2002), Renukadevi et al (2006), Gohil et al., (2010), Khan et al., (2016), 
Dev et al., (2017), Nitesh et al.,(2018), Gediyaet al., (2019), Agarwal et al., (2020). 
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Table 1: Analysis of Variance for 13 Quantitative Characters of 21 Chick Pea Genotypes During Rabi-2020-21 


Source of Variations Mean Sum of Squares 


*indicates 5% level of significance 
**indicates 1% level of significance 
*** indicates 0.1% level of significance 





Table 2: Estimation of Genetic Parameters for 13 Quantitative Characters in Twenty One Chick Pea 
Genotypes 


31.2 
| 6. | Daystomaturity 3.639 | 6.517 | 32 | 5.373 | 48S 


| 8. | Number of pods per plant | 29.313 | 29.981 | 95.6 | 29.014 | 59.04 
| 9. | Number of seeds perpod | 22.393 | 24.451 | 83.9 | 0.611 | 42.248 
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Table 3: Phenotypic and Genotypic Correlation Coefficient for 13 Quantitative Traits of Chick Pea 


Number | Number 
vacee Bin peed Biological : Seed Yield per 
Plant | Oo a 


Daysto 50% 0.1086 | 0.1276 ELL 0.0111 0.1804 | -0.1105 0.1181 0.076 


- A ON .0258 0.1189 0.1819 
a a eT 0.303* DOT oT P 


D077 
0.301** 
sar — 


aE oa Seacdeae 003 ane [eo 


aban 0.433** 
0360877 [0.1951 1578 





Table 4: Phenotypic and Genotypic path Coefficient for yield Contributing Traits of Chick Pea Evaluated During 


Rabi 2020-21 
100 Seed Seed yield per 
‘TENE Ge)_| weit) | inder (9) | plant (exe) 


rp] 0.015 | 0.006 |-0.0019| 0.0016 ERIE 0.0007 | 0.0002 | -0.0014 | 0.0028 | -0.0017 | -0.0008 | 0.0018 
0.0876 | 0.098 | -0.0286] 0.0131 | -0.0122 | -0.0218 | -0.0041 | -0.0178 | 0.0389 0.0144 | | 0.0158 | | 02579 | 


rp | 0.0093 | 0.0231 | cool | 0.0022 | 0.0006 | 0.0004 | -0.0027 |-0.0033 | 0.0008 | -0.0048 a cw 


mt 0.0938 | -0.0838 | 0.0125 0.0254 “0.0135 | -0.0419 | -0.0123 | -0.0179 | 0.0068 -0.0229 0.0156 0.3294 
t LP | . 


m) EEL “0.0063 [0.0425 | -0.0041 ae EEE a SE ane] a 0023 | 0.0lt2 04351 
Number of [P | 0.0006 | -0.0005 po [anos 0.0014 [0.0015 | 0.0013 [0.0018 [0.0004] 0.0006 | 0.0004 | 0.0005 


-0.0089 | 0.0179 -0.0593 -0.0133 | 0.0403 } 0.0155 | -0.0231 0.0021 | -0.0043 0.0122 -0.0197 


a7 0.0097 | 0.0135 | -0.0071 | 0.0185 0.0137 -0.0038 
“0.0064 | -0.0026) -0.0089 -0.0395 “0.0119 | -0.0166 | 0.0087 -0.0171 0.012 0.6129 


| PY os i - at -0.0038 | 0.0035 “0.0022 | -0.0133 | -G.0017 | -0.0005 | 0.0005 | -0.0049 -0.0026 0.0021 0. 304° 
= 


[UO | UTE | 00S | ONORT | -UOIST | -UOTOE | UOTE | -DOTO | -OOSS_| OUT | OST 
74Re= 


-0.0399 | 0.1234 | 0.3193 258 0.7693 O87 -0.3766 mF 0.788 


pint Tp | 0.0152 0.0456| o0sl7 | 0.0642 | 0.0082 | 0.1479 | 0.1632 |-O.olss| o.1282 | 0.0197 | 0.0476 
, 0.0419 | -0.0439 | -0.0689] -0.0803 | -0.0866 | -0.0197 | -0.1845 0.0257 | -0.1623 | 0.031 | 9.0709 0.8661 


Numberof |P| 0.0091 | 0.0016 |.0osl| 0.0037 | 001 |-—o0le | 00129 [0.0055 | 0.0483 | 0.0lue | 0.0196 | 0.0142 
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Graphical representation of Genetic parameters for 13 
quantitative characters in Twenty One Chick Pea genotypes 
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Figure 1 
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Figure 2: Genotypic Path for Quantitative Traits of Chick Pea. 
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Figure 3: Phenotypic Path for Quantitative Traits of Chick Pea. 


CONCLUSIONS 


The present investigation concludes that among 21 genotypes of chick pea based on mean performances IPC-11-85 was 
found to be superior in grain over the check followed by 04-01. Genetic parameters revealed that heritability and genetic 
advance as % mean values for Biological yield, Number of secondary branches, Number of pods per plant, Number of 
seeds per plant. Correlation coefficient investigations have indicated that the seed production by plant is good and large, as 
does the number and biological output of genotypes and phenotypes per plant.. Path coefficient studies have shown the 
positive direct impact, genotype seed yield, phenotypical levels, days to 50% pods, plant heights, secondary branches, plant 
number, maturity and organic yields, etc. The path coefficient study has shown positive direct impact on plant yield. For 


these characteristics, it is very crucial to pick seed yields per plant. 
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